Electron-transfer reactions between flavodoxin semiquinone and c-type cytochromes: comparisons between various flavodoxins.
As an extension of previous work from this laboratory using Clostridium pasteurianum flavodoxin [Tollin, G., Cheddar, G., Watkins, J. A., Meyer, T. E., & Cusanovich, M. A. (1984) Biochemistry 23, 6345-6349], we have measured the rate constants as a function of ionic strength for electron transfer from the semiquinones of Clostridium MP, Anacystis nidulans, and Azotobacter vinelandii flavodoxins to the following oxidants: cytochrome c from tuna and horse, Paracoccus denitrificans cytochrome c2, Pseudomonas aeruginosa cytochrome c-551, and ferricyanide. The rate constants extrapolated to infinite ionic strength (k infinity) for the C. MP flavodoxin are all slightly smaller than for the C. pasteurianum flavodoxin, as would be predicted on the basis of the higher redox potential of the C. MP protein. This indicates that there is a close similarity between the surface topographies of the two proteins in the vicinity of the coenzyme binding site. Moreover, the electrostatic interactions between the two flavodoxins and the various oxidants are also approximately the same. These studies justify our previous use of the crystallographic structure of the C. MP flavodoxin to interpret kinetic results obtained with the structurally uncharacterized C. pasteurianum flavodoxin. Despite their lower redox potentials, both Anacystis and Azotobacter flavodoxins are appreciably less reactive toward all of these oxidants (as much as 2 orders of magnitude in some cases) than are the Clostridium flavodoxins.(ABSTRACT TRUNCATED AT 250 WORDS)